Cold preservation mediated renal injury: involvement of mitochondrial oxidative stress.
Cold preservation has greatly facilitated the use of cadaveric kidneys for renal transplantation, but, clearly, damage occurs during both the preservation episode and the reperfusion phase (following transplantation). The aims of this study were twofold: to develop an in vivo model that was capable of evaluating renal function at early time points following cold preservation, and to evaluate the extent of renal mitochondrial damage that occurs following short periods of cold preservation in vivo. To accomplish these goals, we developed a novel rat model of in vivo renal cold ischemia followed by warm reperfusion (cold I/R) which avoided the complexity involved with transplantation. Briefly, after a right nephrectomy, cold I/R was initiated via pulsatile perfusion (40 minutes) of the left kidney with a cold University of Wisconsin solution followed by 18 hours of warm reperfusion. Cold I/R resulted in significant renal injury, nitrotyrosine production, and inactivation of the key mitochondrial antioxidant enzyme, manganese superoxide dismutase. Furthermore, the activities of the mitochondrial respiratory complexes were significantly reduced following cold I/R. In conclusion, short-term cold I/R results in inactivation of MnSOD, which may lead to the inhibition of mitochondrial complexes and subsequent renal injury. These data suggest that compounds designed to prevent early mitochondrial injury in kidneys that undergo cold preservation would significantly improve renal function and graft survival following transplantation.